The role of nerve cells of the arcuate nucleus and endogenous opioid peptides in the regulation of GH and prolactin secretion has been investigated. Electrical stimulation of the medial-basal hypothalamus (MBH) for 10 min raised plasma levels of both hormones in male rats anaesthetized with pentobarbitone sodium. Plasma hormone levels increased within 5 min after the termination of the stimulus, while no marked changes were found during stimulation. The GH response to the electrical stimulus was substantially reduced in rats with arcuate lesions induced by neonatal treatment with monosodium-l-glutamate (MSG). By contrast, the size of the prolactin response was not altered by MSG treatment. The opiate receptor antagonist naloxone (10 mg/kg, i.v.) failed to influence GH secretion induced by electrical stimulation in either control or MSG-treated animals. The post \ x=req-\ stimulus rise of plasma prolactin levels was attenuated by naloxone in control rats, while the same dose of the drug was ineffective in rats which had been exposed to MSG. We conclude that endogenous opioids participate in the increase of prolactin release upon electrical stimulation of the MBH but are not involved in the GH secretory response.
INTRODUCTION
The secretion of growth hormone (GH) and prolactin is stimulated by compounds having opiate activity (cf. Dupont, Cusan, Ferland, Lemay & Labrie, 1979 ). It appears that the principal site of action of morphine and methionine-enkephalin in stimulating GH and prolactin release is within the medial-basal hypothalamus (MBH) (Guidoni & Grandison, 1980; Belchetz, 1981; Haskins, Gudelsky, Moss & Porter, 1981) . Nerve cells containing and most probably producing endogenous opioid peptides such as ß-endorphin and enkephalins have been found in the MBH. particularly in the arcuate nucleus (Bloom, Battenberg, Rossier, Ling & Guillemin, 1978;  Liotta, Gildersleeve, Brownstein & Wamsley, Young & Kuhar, 1980) . Endogenous opioids are also present in nerve terminals within the MBH, and ß-endorphin is released by incubated hypothalami as well as by synaptosomal fractions of the hypothalamus (Fukata, Nakai & Imura, 1980; Vermes, Mulder, Berkenbosch & Tilders, 1981) . It therefore seems quite plausible that endogenous opioids produced and released within the MBH may participate in the hypothalamic regulation of hormone secretion by the anterior pituitary gland. However, in-vivo evidence suggesting the release of endogenous opioids within the MBH and their possible relationship to the secretion of GH and prolactin is scarce. In the present study we have investigated whether endogenous opioids are involved in the secretion of GH and prolactin induced by electrical stimulation of the MBH. We also have attempted to assess the role of the arcuate nucleus in electrically evoked hormone release by using rats neonatally treated with the neurotoxic excitant monosodium-L-glutamate (MSG) (Olney, 1969 (Antoni, Makara, & Rappay, 1981 (Antoni, Makara & Rappay, 1981) . Naloxone HC1 (gift of Endo Laboratories, Garden City, New York, U.S.A.) was dissolved in 0-15molNaCl/l (saline) on the morning of the experiment and injected intravenously 3 min before the onset of stimulation; matched control animals received saline (2 ml/kg) intravenously. Saline (0-5 ml) was injected as volume replacement after each blood sampling.
Hormone assays
Plasma GH and prolactin were determined by radioimmunoassays using NIAMDD materials, the reference preparations being GH-RP-1 and PRL-RP-1 respectively. In the case of GH, separation of bound and free hormone was achieved by a heat-and formaldehyde-inactivated suspension (20%, w/v) In both groups of animals (MSG-and NaCl-treated) plasma GH levels rose abruptly within 5 min after the completion of the electrical stimulus, but did not change markedly during stimulation (Table 1) . The prestimulation as well as the peak levels of GH (15 min) were much lower in rats which had been exposed to MSG. Naloxone (2 or 10 mg/kg) had no effect on the electrically induced rise of plasma GH levels in either group of rats and the (Table 1) . Naloxone (10 mg/kg) attenuated the rise of plasma prolactin in the group treated with hypertonic saline while it had no effect in MSG-treated rats (Table 1) .
DISCUSSION
The characteristic post-stimulus rise of plasma GH level upon electrical stimulation of the MBH is well known (Frohman, Bernardis & Kant, 1968; Martin, 1972; Antoni, Makara & Rappay, 1981) . The probable mechanism of this temporal pattern is the simultaneous activation of both somatostatin-and somatoliberin-containing nerve terminals in the median eminence, resulting in an abrupt increase of GH secretion once the electrically driven release of somatostatin decreases at the end of the stimulation period (Antoni, Makara & Rappay, 1981) .
Since the neurotoxical lesioning of the arcuate nucleus produces a decrease of somatoliberin bioactivity in the pituitary stalk median eminence (Acs, Antoni & Makara, 1982) , it was anticipated that MSG treatment would decrease the rise of plasma GH after electrical stimulation of the MBH. Accordingly, this is what we found in the present study, supporting the suggestion that the size of the GH response to the electrical stimulus is determined by the amount of somatoliberin released into the pituitary portal circulation (Antoni, Makara & Rappay, 1981) . A marked pituitary deficiency in the capacity to secrete GH seems unlikely in rats treated with MSG; incubated quarters of the anterior pituitary glands of MSG-treated rats secreted normal quantities of GH and the stimulation of GH release by prostaglandin E2 was also unaltered (F. A. Antoni, unpublished data).
Naloxone failed to influence plasma levels of GH either in control or in MSG-treated rats at any of the time-points studied. Since the doses of the antagonist used were rather high, it seems reasonable to conclude that endogenous opioids do not play a role in the release of GH upon electrical stimulation of the MBH.
By contrast, naloxone (10 mg/kg) reduced the size of the increase of plasma prolactin levels by about 50% in rats treated with NaCl. This suggests the involvement of endogenous opioids in the prolactin secretory response induced by electrical stimulation. Previously, we have found that the electrical stimulus releases prolactin releasing factor(s) (PRF) as well as dopamine from the median eminence and that the delay of the rise in prolactin levels can be attributed to dopamine (Antoni, Makara & Kanyicska, 1981 (Gudelsky & Porter, 1979; Van Loon, Ho & Kim, 1979) , the site of action being within the MBH (Guidotti & Grandison, 1980; Belchetz, 1981; Haskins et al. 1981) . However, the possibility that endogenous opioids promote the release of PRF and that this effect is also antagonized by naloxone cannot be ruled out. Indeed, some supportive, albeit indirect, evidence has been presented in this regard (Spampinato, Locatelli, Cocchi, Vicentini, Bajusz, Ferri & Müller, 1979; Koenig, Mayfield, Coppins, McCann & Krulich, 1980; Antoni, Makara & Kanyicska, 1981 Kizer, 1980; Romagnano, Chafel, Pilcher & Joseph, 1982) . Despite the marked structural damage, the tuberoinfundibular dopaminergic system appears to be functionally active in MSG-treated animals as shown by the 'normal' levels of plasma prolactin under basal conditions (Nemeroff et al. 1977; Antoni, Kanyicska, Mezey & Makara, 1982) and under pentobarbitone or urethane anaesthesia, which are known to influence dopamine release from the median eminence in an opposite manner (Pilotte, Gudelsky & Porter, 1980 
